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XNIAPOJIMHAMMNYHA KABUTAIIMOHHA TEXHOAOT'USI 3A
OBPABOTKA HA TEYHUN XPAHUTEAHMU ITPOJIYKTU

oy g-p Muauo AnzeaoB, gokmopanm I'aBpua Emanyuao8,
Tou gmn ViBan Anumono8

ABSTRACT

In food industiy the hydrodynamic cavitation is utilized as a useful in the
process of purification of sugar solutions, alcohol solutions, liquid food staff, to
produce suspensions, in tine grinding of bio-products and medicines. Passing
passages with a specific geometric form are used to achieve the hydrodynamic
cavitation. Their form is constructed in a way that allows cavitation development
and minimum consumption ot energy. The computational modeling of the tlow in a
cavitator of a specific form and optimization of its geometry is the main point ot the
present paper. The cavitator is used for cavitation treatment of liquid tood
products. To model the turbulent character of the flow, the k- model of turbulence
(Launder - Sharma model) was applied. The flow in the studied cavitator was
characterized by the existence of two circulation zones. Of great importance for the
intensification of the exchange processes is the circulation zone closest to the step.
The results are the basic. general and turbulent characteristics of the tlow upon
change of the flow of the passing passage. The opportunity ot optimization of the
form of the cavitator was shown. The results ot the computational modeling show
the possibility for model investigation of complex turbulent tlows, which replaces
the highly expensive experimental tests.

I. BBBEAEHUNE

B pequua mexnoaoeuunu chopuhkenust xugpogunamuunama kaBumauust ¢
Bpegho siBaenue. To Bogu go cuano usHocBaHe Ha eaeMeHmMumMe Hia chopbhReHus! -
ma, a maka cvwo u go HeyemoluuB pekum Ha paboma na xugpaBauunume
aMawuHu. B nocaegrume ustkoako 2ogunu siBaenuemo ce usnoasBa noaesno, kamo
CHEpeUsimMi, omgeasia ce npu xugpogquHamuyHa kaBumauust ce HacouBa kbm
konkpemnu npouecu ¢ uea unmensuduuupane um. HeynpaBasiemama eazoBa
(Havaana) kaBumauust Hanacst Bpega va obopygBanemo nopagu kaBumayuonnama
eposust U Koposust Ha eAeMeHmume Ha XugpocucmeMama, a pasBumama Heynpali-

45. C6opnuk - Cpio3 na yuenure, Tom | 353



astema kaBumauust yeemo goBekga go cnupaHe padbomama Ha noMnu, MypouHu u
gpyeu xugpomatunu. Bunpeku moBa xugpoguuamuunama kaBumauusi Moske ga
ce usnoasBa 3a uHmeHsupuUUpPaHE Ha MeXHOAOZUNHUME npouecu B P&li.\ll‘ll‘lll
ompiacau om npoMuwiaeHocmma, kosimo B cpaBhenue ¢ yampasBykoBama uma
peguua npeumywieembBaz no-Maavk pasxog Ha enepeusi u mMemasoemkocm  ma
kaBumupawume anapamu, npocmoma Ha konempykuusima, Henpekbenamoem na
npoueca, coasima npousBogumeanocm, wupok quanazou Hi pecyaupiane pekumi
Ha paboma. nucka uena Ha oBopygBanemo u anapamume.

2. MATEPUAAU N METOJ1

Vnmensudukayusima na mexnorozudnume npouecu B 3onama Ha pazBuma
kaBumayust ce ocvuecmBsiBa DAdeogapenue Ha npomuvdaHe Ha npouecume  Ha
Makpo npemunaBane, XOMogeHu3supase, quenepcusima u kaBumauguoHHomo Bbh3-
geticmBue na 3amBapsiwume ce Mexypuema. Chzgalane, konempyupane u onmu-
Musupare Ha kaBumupiw eaemenm (kaBumamop) ¢ onmunmiaanu h;r;.\lupu. kotimo
nozBoasia npegomBpamsiBane paspywaBanemo na padomuume opeanu Ha anapa-
Mil. €be 3agagena yecmomua Xapakmepucemuka Ha Heemayuonaprama onawka Ha
kaBepuama e egna om nupBume 3agayu.

O6pusyBane u samBapsine na kaBeprume B nosemo Ha kaBumauguonnume
Mexypuemi. KoautecmBomo u pasmepume na nocaegHUME ce onpegeasim om
peAkuma na padoma u konempykuusima na padbomuume opeiHu u Moeam ga ce
U3MCHsIM B guamembp om 5 go 50 pkm u no koauveemBo om 1000 go _‘xil,l()".
JamBapsine va kaBumaguonnume Mexypuema ¢ odpasvBate na Nllll{]\l)(‘lﬂﬂ\'ll,
guamempume Ha koumo Bapupam om 5-200 pkm, ckopoemume na bayuga om 50
go 1500 m/c, Haasizane B 30Hama Ha samBapsine (1-1,5) 10° MPa. ﬂp('nn.uwzmcnm
Ha npouecume Ha kaBumauusi ca B npstka 3aBucumocm om moBa gaau B
medHocmma uma mBubpgu vacmuUu UAL mEeYHOCMMA ¢ XOMOSEHH:L [Tpu
mevHocmmu chguhpKawu mBspgu yacmuyu uau gpyei MEYHOCm, onpegesito ce
s1iBsiBa xugpogunaMuiHomo nponukBane Ha ccnepuh;mumc Mukpncmp\'h B atame-
puaaa. conpoBokganu ¢ akmuBusupane noBBLPXHOCMMA Ha Yacmuuume u paspy-
wabBane B 3aBucumocm om ckopoemma va Mukpoempyume. 3a unmcusud\uuir
pane na npouecume e HeodxoguMo noavaabanemo na k::i%um;numnnu MEXVpUeni,
koumo npu samBapsine g omgenstim. cmpozo onpegeaetia ewepeust 3a Beeku
meXHn,\()i‘.UHEH"np()U,CC. Om ocodena Baknoem e onpegeastie Ha npogbakumen-
Hocmma wa odpabomkama. 3 vekopsiBane na xumuunume pcnku,uin B meuna
cpega, pasgpobsaBanemo u cMuaanemo Ha mBbpgu wacmuuu, cmepuausaust i
numetiha Boga 3a pasauuHu mexnoAozuYHU Hv'/qui. Moxke ga ce uznoasBa pekuma
Ha pasBuma kaBumauust ¢ coasima eHepaust Hal ;umlﬁupnné Ha Mexypuemama. [lo
JaHHU oM Aaumepamypama yekopsiBanemo Ha xumMuunume pc;nkuuh npu kaBluma-
UuOHHO BhsgelicmBue ce obsicHsiBa ¢ Uonusayusima u gpveu eackmpo-xumutnu
edpekmu om ygapromo BusgelicmBue Ha ccucpup;murm; r;lllk[mcmp\'u, Hawume
uscaegBanusi nokaszaxa, ue npogbakumeaHocmma  Ha k;len;nunnm;lm;l 0opa-
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domka Bausie nHali-uyBemBumeano na cBoticmBama u kavecmBomo na kpatinus
npogykm. TMo-zoasima npogbakumeanocm Bogu go paspywaBane Ha azaoMepam-
Hume odpasyBanusi, chgovpkawu BewecmBa Ha koaougha ochoBa, koemo BaowaBa
duampauuonnume cBoticmBa. ITpu no-kwea obpadbomka ce nabalogaBa nogodpe-
Hue Ha ¢dusuko-xumuyHume cBolicmBa Ha azaomepamume, akmuBupa msixHama
noBuvpxhoecm. 3a ga mokem ga ynpaBasiBame npouecume na kaBumauusi e
HeobxoguMo omuumanemo Ha  ¢usuveckume cBolicmBa Ha mevnocmma u
veaoBusima Ha npoBeskgiaHe Ha MEXHOAORUYHUSI NPOUEC: HaAsIZiHE, MeMNepamypa,
npogbAakumeAHocm, cmeneH Ha mypbyaeHmHocm Ha nomoka meyHoem, HaAuvue
Ha mBupgu vacmuyu u caszoBe u gp.

3. PESYATATU N ANCKYCUS

[TvpBonauaanume uscaegBanust ca npoBegenu B aabopamopuu yeaoBusi B8
kam. MAXBIT u 8 npomuwaenu yeaoBust - BunzaBog ep. Toabyxun omuacsiwgu ce
go gokasBane Bnp3moknocmma 3a nogodpsiBane kavecmBomo nwa Bogocnupmuu
pasmBopu. Egua cepust ekenepumenmu osixa npoBegenu 3a nykgume Ha napdlo-
mepulinama  npomuwiaenoem.  bewe  gokasana Bucokama epekmuBrocm npu
oyucmBane nHa Bogocnupmuu pazmBopu upes kaBumauyuonna odbpadomka. Tesu
uscaegBanus gokazaxa u Bn3MokHoemma 3a cw3gaBane wa HenpekbheHam npouec
Ha odopabomka. [MpegumemBama Ha Memoga ce chemosim B moBa, e ckopoecmma
Ha B3aumogeticmBue Mekgy npumecume Ha cnupma u akmuBhusi Bheaen MHO2O-
kpamuo HapacmBa, DaacogapeHue Ha noaokumeanama poast Ha XugpaBauunume
yvgapu npu npeMunaBane Ha meunocmma npe3 kaBumaguonnomo noae. [Mpolie-
geHu ca u uscaegBanust 30 kaBumauuonna obpadomka Ha Boga, mastko u gpyeu
meyHu Xpanumeanu npogykmu, a maka chugo 3i1 GUHHO CMUAAHE Ha XpaHUMEAHU
npogykmu.

Que. 1. Konempykuust Ha eaemenm, chigaBaw, unmensulbina pasBuma
kaBumayusi.
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Kpumepuaanu ypaBuenus 3a onpegeasine na ckopocmma na
sazpsiBane/oxaakgane na kongykmuBno 3azpsaBawu ce
KoncepBupanu xpanu

Cmenan Akmepsin
kam. MAXBIT, BUXBIT - IMaoBqufs

Correlations for the Heating/Cooling Rate of Conduction Heated Canned Foods

Abstract

These correlations are related to canned foods in containers non-regular
geometric shape. They determine f~values (f,//. - characterizing the rate of Heating/
Cooling) depending on the coefficient (@) of surfuce heat-transfer; the smallest
characteristic dimension (r) and the shape tuctor (G) of container; thermal diffu-
sivity (@) of product. The correlations generalize the data obtained by a numerical
simulation of heat-transfer process in case of a linear raise of heating medium und
a uniform initial temperature distribution of product. The proposed dimensionless
correlations include the numbers of Biot (Bi=o1/7.=1+400), Fourier (Fo=a.t/r’)
and the shape factor G. These correlations can be applied for transferring/recalcu-
lating f/f.-values when the size and shape of container; the kind of product; the
type of sterilizer and the method of operation are changed.

BuBegenue

[FoasiMa waem om koncepBupanume npogykmu, kamo MecmHu, pubHu npo-
gykmu, nacmooGpusnu naogoBu u seaenyykoBu npogykmu: alomenuya, nlopema u
gp- Mozam ga ce omuecam kvm kongykmuBho saepsiBawu ce. Koedpuuuenmume
[i/f. ce usnoasBam cvomBemuo 3u oxapakmepusupane Ha ckopocmma Ha 3uepsiBa-
He (h) u oxawkgane (c) Ha mo3u mun koucepBu. Koeduyuenmubm f [1], xapakme-
pusupa Bpememo 3a gecemokpamuo HamaasiBane na meMnepiamypH
Mekgy monaoHocumeast u ueHmbpa Ha koncepBama no Bpente
AuM Ha monaoodomen. Om cBost CmMpiHd mosu pekum ce x
HelHO usMeHeHue Ha Bpeme-memnepamypuama kpuBa B noay
epaMa. MsBecmuu ca anaaumuyunu saBucunioemu [1] 3

ama pasauka
4 pezyAsipHusl pe-
apakmepusupa ¢ au-
JAOZAPUMMUYHA gua-
a onpegeasine koegpuuuen-
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